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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-12 kiaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4Ye€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcsd, B (HOPMUPOBAHHE YMEHUN NPHUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKMA IS YpOBHS CpeaHero ooOmero o0pa3oBaHMs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpemmosnaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHMYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKke OOCYKIEHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsi OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-IeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peanu3yeTcs MPEexe
BCEro 3a CUET OpraHU3alUuMi IKCIEPUMEHTATBHOU JESITEIBHOCTH O0Y4YarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
ocHamleHuss kaOunera Qusuku. Ilpu »sToM obOecneunBaeTcsi OBJIAJACHUE
OoOy4aromuMHUCI YMEHHUSIMU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. Ilpu 3TOM 1y pacd€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCSA 33Jladyd C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK U UHTErpHUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. JJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBSCHEHHE TPOTEKaHUS (PU3NUYECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU Uil CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9IaThCsl B YCIOBHSX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOMKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OO0OpYAOBAaHWE JMJIS BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HMKE KIIOUEBBIX JEMOHCTpAlUil s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HA KOMIUIEKCHOM
WCITIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HPOPMUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMmupoBaHHE YMEHUUH OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
dbuznyeCcKnX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU AT Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npouecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(PHU3UKH;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBJICHWA B TPUPOJAE H JJIA TPUHATHA
IIPAKTUYECKUX PELICHUH B IIOBCECIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TIOHMMaHHE (UBNYECKUX OCHOB WM MPHUHIIMIIOB JCUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIIECCOB, X BIIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEACHUS
GU3HYECKUX SKCIIEPUMEHTOB, aHAIW3a W HWHTEpIpeTaruu WHpopmammu,
OTIpEIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIIOBUH JJIs1 Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
obOpazoBanus otBoauTcs 221 yvac: B 10 kimacce — 51 yac (1.5 yaca B Hexnenmo), B 11
kiacce — 102 yaca (3 vyaca B Heneno), B 12 kiacce — 68 yacoB(2 yaca B HEACIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE MepeueHb JadopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KITIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mpupone. HayyHbie MeTONBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Pomnb DOKCriepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCnepuMeHT B UBHKE.

MonenupoBanue (pU3MYECKUX SBJICHUW W TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamurka



Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPeIHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHUue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUS, NIyTH U [epeMEelIeHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe nasieHue. Y CKopeHne CBOOOIHOTO MaJIeHUs.

KpuBonnHeitHoe  nBWkeHuE. JIBMKEHHE  MATEpUAIIBHOM TOYKHA IO
OKPYKHOCTH C ITOCTOSHHOM MO0 MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBUYKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTpAIs KMHEMAaTHYECKHX XapaKTepUCTHUK
JIBYDKCHUS.

[TpeoOpa3oBanue ABMKEHUIN C UCTIONb30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenne ABWKEHUS Tena, OpPOIIEHHOIO MOJ YIioM K TOPU30HTY M
TOPU30HTAJIBHO.

H3mepenne yckopeHus CBOOOJHOTO MaJeHHUSL.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, HPOMICHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHbIE IPOMEXKYTKA BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHNS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCTH  l'anmunes. Ilepeeii  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunel TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH WUJIU Tas3e.

[TocTynarenbHoE U BpaliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHHUYecKue yCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: MMOALINUITHHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3axkon HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHHE CUJI TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX AepopMaiuu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTE€pPHAIbHBIX TOYEK.
WNMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU SHEPTUMU.

[ToTeHunanbHas DHEPTHUSL. [ToTeHmansHas SHEPrUs YIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
MTOBEPXHOCTH 3€MJIH.

[loTenmanbHple U HENOTEHUMANbHbIE  Cuibl.  CBsi3b  paboTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKON SHEPruM CHCTEMBI TEIL
3aKOH COXpAaHEHUS] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHrueckue yCTpOWCTBa M MPAKTHUYECKOE NMPUMEHEHHUE: BOJIOMET, KOIED,
NPYKUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE BMXEHUE.

[lepexon moTeHIIMATBHON SHEPTHH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEpruu
TeJa Ha PUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Paszaea 3. MonexkyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrep IBUKECHUS U
B3aMMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TEN U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HJACANTBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. lllkama
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akon JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHHe HM3OMPOLECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckue yCTpOMCTBA W MPAKTHUUYECKOE TPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnwiThl TI0 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBU.

Mogenb, HILTIOCTPUPYIOIIas TPUPOTY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUWE COCTOSHHUS UCAIBHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00BEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.



HCCJ’IGI{OB&HI/IC 3daBUCUMOCTU MCIKAY IapaMCTpaMH COCTOAHUA PA3PCIKCHHOTO
rasa.

Tema 2. Ocnosvl mepmoounHamuku

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3MeHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHsIs
SHEpPrusl  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAS TEIUIOEMKOCThH BEILIECTBA.
KosruecTBO TEIIOTH NpH TEILIONEPEaAYE.

[Tonsitue 06 amumabatHomM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHre TEepBOrO 3akOHAa TEPMOJIMHAMUKU K Hu3omporeccam. ['padpuyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh PoLIecCcoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOJe3HOTro
JENUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpruu Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TemioTra
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiasl. CoBpemMeHHble Matepuaiibl. [lnaBienue u
KpucTayum3anus. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHeHuUE TEII0BOTO OagaHca.



TexHuyeckue yCTpPOICTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUaIoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIlleCTBRA.

JleMoHCTpalus KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3mepeHre 0THOCUTENBLHON BIIa)KHOCTH BO3AYXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DNeKTpu3anusl Tel. ODJEKTpUUEeCKH 3apsia. J(Ba BHIa JIEKTPUYECKHUX
3apsnoB. [IpOBONHHKM, OUANEKTPUKH W TOJYNPOBOAHWUKH. 3aKOH COXPAaHECHMS
AIIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onektpuueckoe mnone. Hanpspk€HHOCTh  dnekTpuueckoro mois.  [IpuHuumn
CYNEPHO3ULIANA DNEKTPUYECKUX IMoNeH. JIMHUKM HanpssKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cun  anekrpocratmyeckoro  mons.  [lorenuman.  PasHocth
NOTEHUHUAJIOB. [IpOBOOHUMKM UM AUANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jnanexkrpryeckas MPOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHncaTop. DIeKTpPOEMKOCTh TJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSTHUASI MEXAY HUMH U AUDJICKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAToPa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.



MexnpeaMeTHble CBSA3H

N3yuyenune kypca ¢uszuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHUEM METOOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napa6osa, runep6oiia, UX rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIUJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
razoB, d3JIEKTPUYECKHUE CBOMCTBA METAJUIOB, AJCKTPOIUTHYECKAS] JUCCOIMAISA,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUN
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJI€ HAaHOMATEpHalOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIACC

Pasznen 4. JiaekrpoanHamMuka

Tema 2. Ilocmoannusiii 21ekmpuyeckuii mok. Toku 6 paznuuHvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina Toka. [TIoCTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBICHHUE. YAEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOTHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HCTOYHUKA TOKA.
3axkon Oma 1 MoJTHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.



DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUUECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMU. CobcTBeHHas U IpUMeCHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIUALUSL. DIEKTPOIH3.

DJIeKTpUYEeCKH TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEIbHBIC TPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN TUO]], TajIbBaHUKA.

Jlemoncmpayuu

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOJHUKOB.

[IpsiMoe wW3MepeHHue dIEKTPOJABIKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopvie padomul

N3ydeHne cMEeaHHOTO COeIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

Tema 3. Macnummnoe noe. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctosiHHBIE ~ MarHUTHL.  B3anMOAEHCTBHE  IIOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIINH T0JIS TOCTOSSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHMTHOTO TOJISI JUJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.



Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cubl Jloperra.

SIBeHne AneKTpOMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIXKYINAsA Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUSI.
["apmonnyeckue konebanms. [lepuona, wactora, amrumrynga u (aza xoseOaHUN.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJI€OAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATENHHOM KOHTYDE.

[IpencraBiienre o 3aTyxarouux KojeOaHusx. BeIHYK/eHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0O TOKA, TUHUU JJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCIOBUS pacnpocTpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
WnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIIOBUSI U3IIyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, MoJgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3nMeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe ANEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUACHUS. Paguonokanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIbI.

TexHudeckue yCTPONCTBA M TMPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMCHTHI, YJIbTPAa3BYKOBasl HAarHOCTHKA B TEXHHWKE W MEAWIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHCHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnatepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmroneHnune cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOU H
YaCTOTOM KOJeOaHUH.

HccnenoBanre  CBOMCTB ~ AJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJICHUE, MOJspu3anus, udpaKuus, uHTephepeHITus.

12 KJIACC
Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMONMHENHOE pacIpoCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[TpenomiieHue cBeta. 3aKOHBI ITPETOMIIEHUS cBeTa. AOCOIIOTHBIN OKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaromue JuH3bL. ToHKas JuH3a. DokycHoe
pacCTosiHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHue wm300pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHbIE HMCTOYHUKHU.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.



Llemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAXKEHHE U MPEIOMJIEHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOe BHYyTpeHHEE OTpakeHre. MoJiesib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue nudpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[ToydyeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETa.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3Mepenue rnokaszaress NpeIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHULIBI. DHEPTUS
ITOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruM HOTOHA C €r0 YACTOTON. JHEPTUs
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinmreitHa 1y Gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTODIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorh(dHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.



Ceeroauop.

Conneynast Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acCTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHune W mOTIIOHIEHUE
$OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BosiHOBBIE cBOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TuHeHyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIIME CIIOXKHOCTh CTpOeHHUs sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromsl.

Anbsda-pacnan. ODIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 sAaep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHhI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHpamMeHTalbHbIC B3auMOJIeHCTBUS. EAMHCTBO puznueckoit KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul
HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (oTorpadusim)



MexnpeaMeTHble CBSA3H

Nzyuenne xypca gusuku 0a30BOro ypoBHs B 12 Kiacce OCYIIECTBIISIETCS C
Y4E€TOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meosicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHMS: SIBICHHE, HAay4HbIH (akT, rumores3a, Qu3mueckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUUYECKUE
(YHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPHl M MX MPOEKIHMH HAa OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB,
POU3BOJHBIC 3JIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OTpe/ieNIiCHUE MIOMAAN IJIOCKUX GUTyp 1 00bEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOW NpPUPOJE, KojeOaTelabHbIE
JBHWKEHUS B )KMBOW MPUPOJIE, ONTHUYECKUE SBJICHUS B )KMBOM MPUPOJE, NEHUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIOJIOCA 3€MJIM, 3aJ€KW MarHuTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUM.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TeHepaTop NEPEMEHHOro TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
aHTeHHa, tenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
coJiHeYHas barapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «Pu3nMkay Ha YPOBHE CpPEIHEro O0OIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTH JTOCTHXKEHHE CIICTYIOIIUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nkay T0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOImMXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIECTBa, PACIIMPEHUE KU3HEHHOIO



OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaM3allii OCHOBHBIX HAMNpaBICHUMN
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETIOBEUYECKUX  T'yMAHHCTHYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

chOpMHUPOBAHHOCTh pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHCIIC B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
MpUCYLIEro (PU3NYECKON HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K pa3uuHbIM cdepam npodhecCUOHATBHOU JeATEeIbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HH;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa dKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHHUS LEJIeH YCTOMYMBOIO PA3BUTHUSI YEJIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKONW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:



c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAHME UEHHOCTHM HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA ~ OCYHIECTBISTH  MPOEKTHYIO M HUCCIEIOBATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENILHO  (OpMYyJIUPOBaTh U aKTyalU3UpoOBaTh  Ipoliemy,
paccmaTpuBath €€ BCECTOPOHHE;

ONPENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS,;

BBISIBJIAIT  3aKOHOMEPHOCTH W MPOTHUBOPEUYMS B  PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAaH pEUIEHHs MPOOJEeMbl C YYETOM aHaIU3a UMEIOILUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTebcKme 1eiiCTBUS:

BJIAJETh HAay4YHOW TEPMHUHOJIOTHEHN, KIIFOUEBBIMH MOHATHUSMU M METOJAMM
bu3nYecKoil HayKH;

BJIa/I€Th HaBbIKAMHU Y4eOHO-MCCIIEA0BATEIbCKOW U MPOEKTHON AESITEIbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro ColepKaHUs, NTPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [T03HAHMSI,

BJIAJECTh BHUJAMM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUSA, €ro
WHTEPHpPETAlUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIAITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTyMEHTHI IJIs JOKa3aTeJlbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;



CTaBUTh U (HOPMyIHUpPOBATh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJACTh
KU3HENIEATETbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMHU MOJy4YeHUs] WUHPOpManuu (U3HUECKOTO COJCpKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOWCK, aHaJu3,
CHUCTEMAaTH3allUI0 U WHTEPIPETAlni0 WHPOPMAIUU Pa3IMYHBIX BHUIOB U (Popm
MIPE/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpPCOCOEpPEkKEHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
(dopMy npeAcTaBICHUS U BU3yaTU3allUu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JACATEILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMd W CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM O0OIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NpUHUMATh 1EJIM  COBMECTHOM  JEATEIBHOCTH, OPraHW30BbIBaTH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh Pe3yJbTaTh
COBMECTHOM paboTHI;

OIICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO yYaCTHHKA KOMAHIbI B
OOIIMiA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peJiaraTb HOBBIE NPOEKTHI, OLEHHMBATh WAEU C TO3UIUHA HOBU3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;



OCYHICCTBJATh ITOBUTUBHOC CTPATCTHUYCCKOC IIOBCACHHUC B PaA3JIMYHBIX
CUTyalusix, MposBJISAATb TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HWHHUIIMATHUBHBIM.

PeryisiTuBHBIC YHUBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanms:

CaMOCTOATEJIBHO OCYUIECTBJIATh MMO3HABATENBHYIO JIEATEIBHOCTh B 00JAaCTH
(GU3MKKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIE 3a/]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAcUYETHBIX M KAaueCTBEHHBIX
3aJ1a4, TUIaH BBIOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIupsATh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO DJpYIULIMUA B 00JacTu
(U3KKH, TOCTOSIHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HAaBbIKAMU  [IO3HABaTEIbHOM  pediieKcuM  Kak  OCO3HAaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBAaHUII;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHus;

YMETh OLEHUBATH PHUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpU aHAJIM3€ pe3ybTaToOB
NesTEeIbHOCTH;

OPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
NesTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce nOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOTPaMMBbI
no (Qu3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 00yJaronuxcs
COBEPILIEHCTBYETCS AMOLIMOHAJIbHBIN UHTEJIEKT, npenoararonun
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIIOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBEHOE
COCTOSIHHME, BUACTh HApPaBJIECHUS PAa3BUTHSA COOCTBEHHOW IMOLMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B ce0e;



CaMOpETyJIMPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE HNPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aalTHPOBATBCS K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOUAIOLICH CTPEMJICHUE K JOCTHXKECHUIO LEIU U
yCIiexXy, ONTHMHM3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl U3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHMMATh SMOIIMOHATILHOES COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITXCSI YMCHUMN:

JEMOHCTPHUPOBATh Ha TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAyYHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHI, B TPAKTUUYECKOMN JEATEIHHOCTHU JIIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIei:
MaTepHabHas TOYKa, HHEPIIHaIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
WJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHn: PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUECKHUe SBICHUS (TPOIECChl) U OOBIICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
DIEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHWE, CBOOOJHOE IIaJIcHWe TeJ, IBWIKEHHWE 110 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHe, WCIApeHHUE, KOHJCHCAIMS, IUIaBJICHWE, KPUCTAUIA3AIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarpEBaHUU B 3aKPBITOM
COCyZle, CBSI3b MEXKIy TMapaMeTpamMu COCTOSHUS Ta3a B HM30IPOIleccax,
AIIEKTPU3AIUSA TEJ, B3AUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUUYECKOE JBIDKECHUE, WCIIONB3YS (HU3MUYECKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KHHETHYECKash DHEPTrus, NMOTCHIMAIBbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(bU3MYECKUl CMBICIT HMCIOJB3YyEeMbIX BEJIMYMH, WX OOO3HAYCHHS W CIUHMUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEJTMIMHAMU;



OMUCHIBATh M3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIB3Yysl (DM3UYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrus XaOTUYECKOTO JBHMXKEHUSI MOJICKYJ, CPEHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSIsI J3HEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
o0O3HAaUEHUsS W CAWHMIIBI, HaXOAuTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U DJICKTPUUECKUE
sBJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD TOJISI, TOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHaIU3UpoOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUSA, UCIONB3YS (U3UUECKUEC
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMHupHOTro Tsarorenus, I, II u 111 3akonst HetoTOHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNIN CYNEPHO3ULINUNA CHUJI, HPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpw 3TOM pasiinyarth CJIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX O€30MaCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HCCJIEIOBAHUIO (DU3WYECKUX SBJICHUA U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIBI,

OCYHIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAY  (PU3MUYECKHMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJI€ TaOJUIl U rpadKOB, ACJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€éTHblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3a7a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTHUYECKU HENPOTUBOPEUYUBYIO
LEMOYKY PACCYXKJECHHII C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIOMYJIApHON MHGOpMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHHUEM pa3jMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PALMOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX pojib U MecTo (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBIA UCTOUYHHUK CBETA, SIAECpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO f]ipa MpU PELIEHUU (PU3HUYECKHUX
3a/1ay;

pacro3HaBath (pu3nueckue sBieHus (MPOIecCchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBHUSA TOKA, B3aMMOJEUCTBHUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACHUCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHbIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHUE,



untepdepennus, audpakuus W - TONApU3AIMS  CBETa, JHUCIEPCHS  CBETa,
doTornexrpudeckuit 3GpdexT (hoTtodddekrt), cBeTOBOE NaBiieHNne, BOZHUKHOBEHHE
JUHEHYaToro CIeKTpa aTroMa BOAOPOAA, €CTECTBEHHass M HMCKYCCTBEHHas
PaZMOaKTUBHOCTb;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJCKTPUUYECKYI0  NPOBOAUMOCTh  Pa3IWYHBIX  Cpela) |
AIIEKTPOMATrHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
AIIEKTPUYECKUI 3apsij, CUJla TOKA, JJIEKTPUUYECKOE HANpsKEHHUE, HJIEKTPUUECKOE
COIIPOTUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIKYILAs cuia, padoTa TOKa,
UHAYKIMS MarHuTHOro mojis, cwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, DHEPTHsl JJIEKTPUYECKOTO M MArHUTHOTO IMOJIeH, MEpPHOJ W YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHUH, (OKYCHOE pacCTOSHUE U
ONTUYECKasl cuja JMH3blL, NPU ONHCAHUM MPABUIBHO TPAKTOBaTh (PU3NUECKUIL
CMBICT HCIIONB3YyEeMbIX BEIUYMH, WX OOO3HAYCHUS ¥ EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYMHAMU;

ONKCHIBAaTh HW3YYECHHbIC KBAaHTOBBIC SBJICHHUS U MPOLECCHI, HCIOIB3YS
¢u3znyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJUHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHO TIOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX S7IEp, TpPH OMUCAHUHM TPABUIBHO TPAKTOBATh (PUIUUECKUI CMBICHT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUs WM E€AMHMIBI, YKa3bIBaThb (POPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JpPYTMMH BEJIMYHMHAMH,
BBIUUCIIATH 3HaUeHNE (PU3NYECKOM BEINYUHBI;

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SBJICHHS, UCTONB3YS (U3UUYECKUE
3aKOHBI M MPUHIMIMBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEILHOTO U MapalIeTbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BIEKTPOMArHUTHOU
WHAYKIHH, 3aKOH MPSMOJIMHENHOTO pacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEeHa Mg pororddexra,
3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXpPaHEHHUs UMITYJbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHMs MAacCOBOTO YHMCa, MOCTynaTsl bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIlbl, 00JIacTH)
PUMEHUMOCTH,

OTIPEETATH HANIPABICHNE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJISI MPOBOTHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHna;

K xonmy oOyudenuss B 12 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

CTPOWTh W OIUCHIBATh H300paKEHUE, CO37aBAEMOE IIJIOCKUM 3€pKajloM,
TOHKOM JIMH30M;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MNpPU 3TOM
dbopMmynupoBaTh MpobOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTHMAJBHBINA CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METOJbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUH: MPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pEe3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIWMYMH B BHUJC TAOIUIl U
rpauKOB, ACIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEAOBAHMS;

coOJII01aTh MpaBuiia 0€30MaCHOr0 TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOU
NEeSATEIbHOCTH C HMCIOJIb30BAHHEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JJIsI €€ pPEelICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbHOCTh
MOJIYYEHHOT0 3HauYeHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JJOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHII C ONMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

UCIOJB30BaTh  MPU  pEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPE/ICTABJICHUS YYECOHOW U HAYYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAITM3UPOBATH MOTy4aeMyr0 HH()OPMAITHIO;

OOBSICHAITh TPUHUMUIBI JEHCTBUS MAalIWH, NTPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTIsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;
paboTaTh B rpyMIe C BBIIOJHEHUEM PA3JIMUHBIX COIIMATBHBIX POJIEH, MIIAHUPOBATh
paboTy rpynibl, palluOHAIBLHO paclpeessaTh 0053aHHOCTH U TUIAaHUPOBATh



JEATEIIbHOCTh B HECTAH/IAPTHBIX CUTYAIIUSX, aJIeKBAaTHO OLIEHUBATH BKJIA]]
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE pacCMaTPUBAEMON TPOOIIEMBI.

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbCcTBO
«ITpocsenieHue»
» ®usuka, 11 knace/ Msaxkumies I'.51., byxosues b.b., Yapyrun B M. niox
penakuueit [lapdentreBoit H.A., AkiinonepHoe odiiectBo «M31aTeancTBO

((HpOCBGHIGHHG»



Kaneﬂz{apHO-TeMaanecxoe IJIAHUPOBAHHUE

10 xknacc
Mexannka(2 14ac)
Ne it Ne Coneprxanue 1o pasjaenam [Hara
3aHATUSA 3aHATUSA

1 2 3 4

1 1 Wucrpykrax no Th. Beenenue. Uro nzyuaer pusuka.
Mexannueckoe qBUKeHUE. BUbl 1 XapaKTepUCTUKN JBUKEHUM.

2 2 Koncynsranusa. CnocoOb! onucanus apmwkeHus. Cucrema orcuera

3 PaBHoMepHOe nBrkeHUE Ten. CKOPOCTh. YpaBHEHUE
PaBHOMEPHOTO MPSMOIUHEHHOTO JBUXKEHHUS TEJI.

4 4 CKOpOoCTh paBHOMEPHOTO MPSAMOIUHEHHOTO JIBUKEHUS.
MrHoBeHHast ckopocTh. CII0)KEHHUE CKOPOCTEH.

5 5 Koncyneranus. PaBHOMEpHOE PAMOIIMHENHOE IBUKEHUE TEI.
Pemenne 3agau.

6 6 CBoboaHOE najieHue.

7 7 JBrxxenue ten. IloctynarensHoe v BpalareabHOe JBUKEHUE.

8 8 Koncynpranus. [lonroroeka k KP. Pemenne 3anauy.

9 9 KP Nel «Kunemaruka

10 1 B3aumoneiictBue Ten B npupoae. MarepuanbHas Touka. [lepBbiii
3akoH HproToHa.

11 2 Koncynbranus. [lonaTre cuiabl Kak Mepbl B3aUMOICUCTBUS TEL.

12 3 Bropoii u Tperuit 3akonsl HeroToHa.

13 4 [IpuHIMn oTHOCUTENBHOCTH | anumes.

14 5 Koncynbranus. 3akoH BCEMUPHOTO TATOTEHUS.

15 6 [lepBas kocMuueckas ckopocTh. Bec Tena. Cuna TsSxKecTu U Bec.

16 7 Cuna ynpyroctu. Cuiia TpeHHs.

17 1 Koncynbranusa. UMnynbc MaTepruaibHONW TOUKU. 3aKOH
COXpaHEHUs UMITYJIbCa. PEakTUBHOE IBH)KEHHE.

18 2 Pabota cuibl. MontHocTh. Mexanudeckas SHepTHs Tela:
KMHETHUYECKasi U MOTeHI[MalbHas

19 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE

20 4 Koncynbranus. Pemenne 3a1a4 Ha 3aKOH COXPaHEHHS] UMITYIbCa.
ITonroroska x KP.

21 5 KP Ne 2 «J/luHaMuka. 3aKOHBI COXPAHEHUSI B MEXAHUKE.




MonekynsipHO-KHHETHYEeCKast TeopHsi(§ yacoB)
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22 1 Crpoenue Bemecta. OcHoBHbIe nonoxeHuss MKT. Macca u
pa3Mepbl MoJieKyll. BpoyHOBCkoe IBUYKEHHE.

23 2 Koncynpranus.CTpoeHue TBEpAbIX, )KUIKUX U Ta3000pa3HbIX
TeNl.

24 Wneansubiii ra3 B MKT. OcHoBHOe ypaBHeHue MKT.

25 4 Temneparypa u ee uzmepenue. TerioBoe paBHoBecHe. Perenue
3a7a4 Ha 0OCHOBHOE ypaBHeHre MKT

26 5 Koncynbranus. YpaBHeHHE COCTOSIHUSA UICAIBHOTO rasa.
["a30BbIE 3aKOHBI.

27 BrnaxxHOCTB BO3/1yXa U €€ U3MEpPEHHUE.

28 Kpucranmuyeckue u amopdHsbIe Tea.

29 8 KP Ne 3 «MonekynsipHasi pusrka

Tepmonunamuka(6 4yacos).

30 Buytpennsist sneprus. Pabora B TepMoanHaMuKe.

31 2 KomnuecTBo TemIoTel. YaenbHas TEINIOEMKOCT.

32 Koncynpranusa. Buyrpennss sueprusi. Pabora B
TEPMOJIMHAMUKE.

33 4 [TepBbriii 3akoH TepmoarHaMuku. [Ipunnun aeiicteus u K11
TEIUIOBBIX JIBUTATEIICH.

34 KP No 4 «Tepmonunamuka.

35 6 Koncynprauus.[loBropurensHo -00001at01IMil YpOK 110 TEME
«TepMmonuHamMuka.

OnexTponunamuka(16 gacos).

36 1 DNEeKTPUYECKU 3apsi. DIEeKTpU3aIus Ted.

37 2 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsaaa. 3akoH Kynona.

38 3 Koncynbranus. 3akoH KylnoHa.

39 4 DnekTpuyeckoe moje. HanpsskeHHOCTh ANIEKTPUUECKOTO TOJIA.

40 5 Cunossle JIMHNN dIIEKTpUUecKoro noss. [IpoBonHuky n
TUBJIEKTPUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

41 6 Koncynbranus. [Tonspuszanus 1uaIeKTpUKOB.

42 7 [ToreHmanbHas SHEPrUst 3apsSHKEHHOTO TeJIa B OJJHOPOTHOM
JIEKTPOCTATUYECKOM TI0JIE.

43 8 [ToreHman 31eKTPOCTaTUYECKOTO MO U PA3HOCTh

IIOTCHIIMAJIOB.




44 9 Koncynpranus. [ToTeHunan 31eKTpocTaTuiueckoro moyisi 1
Pa3HOCTh MOTEHIIMATIOB

45 10 CBsi3b MEXK1y HAIIPSPKEHHOCTBIO M Pa3HOCTHIO MOTEHIINATIOB
ANEKTPOCTATUYECKOTO TOJISI.

46 11 DNEeKTpOoeMKOCTb. EUHUIIBI 351eKTpoeMKOCTH. KoHieHcaTopsl.

47 12 Koncynpranus. DHeprust 3apsyKEHHOTO0 KOHJIEHCaTopa.

48 13 N3Mmepenne 3eKTpOEMKOCTH KOHIEHCATOPa.

49 14 [ToBTOpUTENTHEHO — 00OOIIAOIIHI YPOK IO TEME
«DIIEKTPOCTATUKAY.

50 15 KP Ne 5 «Qnekrpocraruka»

51 16 Hrorosoe 3ansATue.




11 knacc
OcHOBBI 1eKTponuHaMHUKH( 15 yacoB)

Ne it Ne Coneprxanue 1o pasjaenam [ara 3ansTus
3aHATUSA

1 2 3 4

1 1 HNuctpykrax no Th. DnexkTpuueckuii TOK. YCI0BUs
HE0OXOUMBIC IS €r0 CYIIeCTBOBAHUS.

2 2 3akoH Oma JiJ1s1 yyacTKa 1enu. YIeJIbHOE COMPOTHUBIICHHE.
Koncynsranus. [locnegoBarensHoe U napajjieiabHOE
COEIMHEHHE MPOBOIHUKOB.

4 4 I1P Ne 1 «M3y4yeHue 1ocieoBarebHOrO U MapajiebHOro
COEIMHEHUS IPOBOAHUKOB.
PaGoTta u MOLITHOCTH MOCTOSIHHOTO TOKA.

6 6 Koncynpranus. Pemenne 3aga4 Ha HCIIONb30BaHUE POPMYIT JUIst
pacuera SHEpreTUUYECKUX XapakTepUCTUK TOKa M 3aKOHOB
COCIMHEHUS TTPOBOHHUKOB.

7 7 DNEeKTPOJBHKYILAS CUIIA.
3akon Oma Jij1s1 IOJTHOM 1IeTTH.

9 9 Koncynpranus. DnexkrpoaBuxymas cuia. 3akoH Oma s
IIOJIHOM LIEIIN.

10 10 Pemenue 3amad Ha 3axkoH OMa 14 ITOJTHOH IIEIIH.

11 11 IIP Ne 2 «M3mepenne DJIC 1 BHYTpEHHETO CONPOTUBICHUS
HMCTOYHHUKA TOKAY.

12 12 Koncynpranus. [TogroroBka k KP. Pemenue 3aia4 Ha 3aKoHbI
MTOCTOSTHHOTO TOKA.

13 13 KP Nel «3akoHbI HOCTOSSHHOTO TOKay.

14 14 3aget Nel «3akoHBI IOCTOSTHHOTO TOKa.

15 15 Koncynpranus. [ToBropurenbHo — 00001IaI0LIHI ypOK 110 TeMe
«3aKOHBI MMOCTOSTHHOTO TOKa.

DJEeKTpUUYECKU TOK B pa3nu4HbIX cpenax(14 gacos).

16 1 DnexTpuyeckas IpOBOJUMOCTb Pa3IUYHbBIX BELIECTB.
DNeKTpOHHasi IPOBOAMMOCTb B METAJIAX.

17 2 3aBUCHMOCTb COITPOTUBIIEHUS IPOBOJHUKA OT TEMIIEPATYPHI.

18 Koncynbranusa. CBepXnpoBOAUMOCTb.

19 4 DNeKTpUUeCKUil TOK B MOJIYNIPOBOJHUKAX. MIX coOCTBEeHHas U
MIPUMECHAsT IPOBOIUMOCTb.

20 5 DNEKTPUYECKUI TOK Yepe3 KOHTAKT MOJIYIPOBOAHUKOB p- U N-
THTIOB.

21 6 Koncynbranus. DnexTpuueckas IpoBOIUMOCTh

ITOJIyIIPOBOAHUKOB IPH HAJIMYUU TPUMECEH.
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22 7 Tpansucropsl. [IppumeHeHue nomyrnpoBOJHIUKOBBIX PHOOPOB.

23 8 DJIEKTPUYECKUI TOK B BaKyyMe.

24 9 Koncynpranus. DneKTpoHHO-Ty4YeBas TpyOKa.

25 10 | DnexTpuyecKuil TOK B KHUJKOCTSIX. 3aKOH JIEKTPOJIU3A.

26 11 DJIIeKTpUYECKUH TOK B razax. HecamocTosiTenbHbIN 1
CaMOCTOATENIbHBIN Pa3psiabl.

27 12 Koncynpranus. Pemenne 3a1a4 Ha 3aKOHbBI AJIEKTPOJIN3A.

28 13 [1na3ma.

29 14 [ToBTOpUTENHEHO — 00OOIIAOIIHI YPOK IO TEME
«INEKTPUUECKUN TOK B PA3TUYHBIX CPEIax».

MarunutHoe nosne(9 yacon).

30 1 MarsuTHoOe I10JI€, €ro CBOMCTBA.

31 2 BekTop MaruuTHOM MHAYKIMU. JIMHUM MarHUTHOW MHIYKLIUH.

32 3 Koncyneranus. MarautHoe nose.

33 4 JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJIHUK ¢ TOKOM. Cuiia
Awmnepa.

34 5 JelicTBre MArHUTHOIO NOJISL HA AIIEKTpUUecKue 3apsaapl. Cuna
JlopeHua.

35 6 Koncynpranus. [Ipumenenne 3akona Amnepa.
I'poMKOTOBOPUTEIID.

36 7 ITP Ne 3 « HabnroneHue AeiicTBHsI MAarHUTHOTO TIOJSI HA TOK.

37 MarauTHbI€ CBOMCTBA BEIIECTBA.

38 9 Koncynbranus. Pemenne 3anau no teme «Cuiia Amnepa, cuiia
JlopeHna».

OnexTpomMarHuTHas MHAYKIuUsA(15 yacos).

39 1 SIBiIeHME HIIEKTPOMATHUTHON MHIYKLIMH.

40 MarnuTHbIi noToK. HanpasiieHne HHIYKIIHOHHOTO TOKA.
IIpasuio Jlenna.

41 3 Koncynpranus. DnekTpoMarauTHass HHIYKITHS.

42 4 3aKOH 3JIEKTPOMarHUTHOW MHIYKIIMH.

43 5 I1P Ne 4 «M3y4yeHue ABIEHUS IEKTPOMArHUTHON HHIYKITU.

44 6 Koncynpranus. Pemenne 3a1a4 Ha 3aKOH 3JIEKTPOMArHUTHON
WHIYKIHH.

45 7 OJIC nHaYyKIMY B IBUKYIIMXCS MPOBOAHUKaX. Pemenue 3amay.

46 8 Camounnnykuus. MTHIyKTHUBHOCTB.

47 9 Koncynpranus. CaMOMHIYKIIHS.




3

48 10 DHeprusi MarHuTHoro mnosis. Pemenue 3anay.

49 11 DJIEKTPOMArHUTHOE TIOJIE.

50 12 | Koncynsrauus. Ilogroroska k KP. Pemenne 3anau.

51 13 KP Ne 2 «MaruutHoe nose. DIeKTpOMarHuTHAsT HHIYKIIHS».

52 14 3adet No 2 «MaruutHoe noje. DIeKTPOMArHUTHAS MHITYKIIUS.

53 15 | Koncynbramnus. [loBroputensHO-00001a0MUN YPOK MO TEME
«OCHOBBI DJIEKTPOIUHAMUKN.

Mexanuueckue koebanus (6 4acosn).

54 1 CBoOONIHBIE M BBIHYXICHHBIC KOeOaHMsI. YCIOBHS
BO3HMKHOBEHUS CBOOOIHBIX KOJICOAHUH.

55 2 Maremarnueckuii MasiTHUK.

56 Koncynpranus. 'apmonndeckue konebanus. dasza koaeOaHMid.
[IpeBpareHne sHeprur Npyu rapMOHUYECKUX KOJEOAHUSIX.

57 4 ITP Ne 5. «Ompenenennie ycKOpeHHUs: CBOOOIHOTO MaIeHus IpU
ITOMOIIY MasiTHUKA.

58 Brinyxnennsie konebanus. Pezonanc.

59 6 Koncynwranus. Bo3aeiicTBue peoHanca u 6oprda ¢ HUM.
Pemenne 3agau.

OnexTpomMarHuTHbIe Kojebanus (21 yac).

60 1 CBo0OOAHbBIE U BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUS.

61 2 KoneGarenbHblil koHTYp. [IpeBpalienue sHepruu npu
AIIEKTPOMArHUTHBIX KOJIEOAHMSIX.

62 3 Koncynbranus. AHaJIOTUs: MEX1Y MEXaHUUYECKUMU U
AJIEKTPOMAarHUTHBIMU KOJIEOAHUSIMHU.

63 4 [Tepuon cBOOOAHBIX AIEKTPUUECKUX KOJICOAHMIA.

64 IlepeMEeHHBIN DIIEKTPUYECKUM TOK.

65 6 Koncynbranus. Penenne 3aau Ha XapakTepUCTUKU
ANIEKTPOMArHUTHBIX CBOOO/IHBIX KOJIEOAHUH.

66 7 JleiicTBytol1Ie€e 3HAYEHHUE CUJIbI TOKA U HAIPSKEHHUSL.

67 8 KonneHcarop B Lienu nNepeMeHHOro TOKa.

68 9 Koncynbranus. /lelicTByrolee 3Ha4eHUE CUIIBI TOKA U
HaIpsKEHUSI.

69 10 |Karymka M”HAYKTUBHOCTH B LIETIM IEPEMEHHOIO TOKA.

70 11 | Pe30oHaHC B 2NEKTPUYECKON LIETIH.

71 12 |Koncynpranus. Pemenne 3a1ad Ha pa3JIndHbIE TUIIBI

COIMPOTUBJICHUSA B LI IEPEMECHHOI'O TOKA.
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72 13 |T'eneparop Ha TpaH3UCTOpE. ABTOKOJICOAHMUS.

73 14  |T'eHepupoBaHUE AIEKTPUUECKON SIHEPTUU.

74 15 | Koncynsranus. Tpancopmartopsl.

75 16  |IIpou3BOACTBO U UCIOIB30BAHUE ANEKTPUUECKON IHEPTHUM.

76 17  |Ilepenaya 3IeKTPOIHEPIUH.

77 18 | Koncynpranus. [Tonroroska k KP. Pemenue 3anau.

78 19 | KP Ne 3«DnekTpoMarHuTHBIE KOJIeOaHUsI.

79 20 |3auet Ne 3«DneKkTpoMarHUTHBIE KOJICOAHMS.

80 21 | Koucynwranus. [ToBTopuTenbHO -0000IIAIOLINA YPOK 110 TEME
«DNEKTPOMAarHUTHbIE KOJICOAHUS.

DneKkTpoMarHuTHbIE BOJHBI(20 9acoB).

81 1 Bosnna. PactipocTpaneHre MexaHU4YeCKUX BOJIH.

82 2 JlnvHa ¥ CKOPOCTH BOJIHBI.

83 3 Koncynpranus. YpaBHeHHE TapMOHUYECKOM Oeryiiel BOJIHBI.
Pemenne 3anay.

84 4 PacnpocTpanenue BoJIH B ynpyrux cpeaax.

85 DNeKTpOMarHuTHas BOJHA.

86 6 Koncynbranus. M3yuyeHnue 3eKTpOMarHuTHBIX BOJIH. OTBITHI
I'epna.

87 7 [110THOCTH MOTOKA 3JIEKTPOMATHUTHOIO U3JIy4YEHHUS.

88 8 N3o0perenue panuo A. C IlonoBeM. YCTpoiCTBO U NPUHIIHIT
paboThI MPOCTEHIIIETO PaluONPUEMHHUKA.

89 9 Koncynpranus. Pemenne rpaguueckux 3a1a4 Ha CBOMCTBA BOJIH.

90 10 |IIpunuun paguocssizu. Panguoynpasienue.

91 11 |Mogynsauus U A€TEKTHPOBAHNUE.

92 12 |Koncynpranus. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

93 13 | PacmpocTpaHeHue paanoBOJIH.

94 14 | Paguonokauus.

95 15  |Koncynbramus. [Tonstue o teneBuaennn. Pazsutue
COBPEMEHHBIX CPEICTB CBS3H.

96 16  |IloBTOpHUTENHHO -0000IIAIOLINI YPOK IO TEME
«OJIEKTPOMAarHUTHBIE BOIHBD».

97 17 | 3aget Ne 3 «DneKTpOMarHuTHBIE KOJICOAHHS M BOJTHBI.

98 18 | Koncynpranus. [loBroputensHo -00001IaIOLINI YPOK 1O KypCY
11 knacca.

99 19  |IloaroroBka K HTOrOBOW KOHTPOJILHOM padoTe.

100 20 | HTtoroBast KOHTpOJIbHAs paboTa.




12 kiaace

CseroBbie BoHBI(21 gac).

Ne i No Conepsxanue 1o paszenam Jlara 3aHsTHS
3aHATUS
1 2 3 4
1 1 Nucrpykrax no Th. IIpsamonuneiinoe pacipocTpaHEHUE CBETa.
CxopocTh cBeTa.
2 2 3aKoH OTpa)KeHUsI CBETA.
3 3 Pemenue 3a1a4 Ha 3aKOH OTpaKEHUSI CBETA.
4 4 3aKoH IpeJIoMIICHUs cBeTa. Perenue 3a1ad.
5 5 ITP Ne 1 «M3mepenue nokasaresst IpeIoMIIEHUs CBETay.
6 6 [TonHoe oTpakeHus cBeTa.
7 7 JInnza. @opMyna JIMH3BIL.
8 8 [TocTpoeHune n300pakeHUs B JIUH3E.
9 9 ITP Ne 2 «OrmpeneneHre onTHUECKO CUitbl U (POKYCHOTO
paccTOsSTHUST COOMPAIOIIEH JIMH3BD».
10 10 | ducnepcus cBera.
11 11 OOm1re mpeacTaBIeHUs O BOTHOBBIX IPOIIecCax.
12 12 HNutepdepennus cBera. Konbia HeroroHa.
13 13 |IIpumeHeHME UHTEPPEPEHIIUU B TEXHUKE.
14 14 | JIndpaknys MeXxaHUIECKUX BOJIH.
15 15 Hudpakuus ceera.
16 16 | dudpaxuuoHHas pemieTka.
17 17 |TIP Ne 3 «3mepeHne QJIMHbBI CBETOBOW BOJIHBI.
18 18  |I[lonspuzamus ceera.
19 19  |Iloaroroska k KP.
20 20  KP Nel «CBeToBbI€ BOJIHBI».
21 21 3auet Ne 1 «CBeTOBBIE BOJIHBI».




DNeMEHThI TEOPUU OTHOCUTENHHOCTHU(4 yaca).
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22 1 [TocTynarsl crienuanbHON TEOPUUA OTHOCUTEIIBHOCTH
OWHIITENHA.

23 2 PenstuBucTCcKuil 3aKk0H CKOpOCTEN. 3aBUCUMOCTb SHEPTUU TeJa
OT CKOPOCTH €T0 JABM)KECHUS.

24 3 DNIEMEHTHI PENSTUBUCTCKOM TUHAMUKHU.

25 4 CBs13bp MEXly Maccoil 1 sHepruei.

N3nydyenue u cnexTpsi(S 4acoB).

26 1 N3nydenue u cnekTpol. CrieKTpaibHbIE anmnaparhl.

27 2 CriekTpanbHbIi aHAIIU3.

28 3 Bupel ciektpos.

29 4 WNudpakpacHoe u ynbTpadroneToBoe U3IydeHue.
PenTtrenosckue nydu.

30 5 DJeKTpOMarHuTHBIE N3YYEHUS Pa3HbIX JUANa30HOB JJIMH BOJIH.
WX cBONCTBO U MPUMEHEHUE.

CseroBble kBaHTbI(10 yacos).

31 1 ®otoaddext. 3akonsl potodrddexra.

32 2 VYpasaenue DitHinTeitHa st poroaddexra.

33 3 Teopus dhotorddexra.

34 4 @DOTOHBI.

35 5 [Ipumenenue dotorddexra.

36 6 JlaBnenue cBeta. OnbiTel JIeOenena.

37 7 XUMHUUECKOE JEHCTBUE CBETA.

38 8 Pemenue 3anau Ha 3akoHbI poTodddexta. [TonroroBka k KP.

39 9 KP Ne2 «CBeToBbI€ KBaHTBI».

40 10 |3aget No2 «CBeTOBbBIE KBAHTBHI».




Atom u atoMHOE po(28 JacoB).

1 2 3
41 1 Crpoenue aroma. OnwiT Pezepdopaa.
42 2 KBanrtoBsie noctynarsl bopa.
43 3 Tpynnoctu teopuu bopa.
44 4 Jlazepsl.
45 5 MeTto/bl HAOTIONECHHS U PETUCTPALIMH 3aPSHKCHHBIX YaCTHII.
46 6 [TpuHumn neficTBus NpuOOPOB ISl pErUCTPALMK SIIEMEHTAPHBIX
YaCTHIL.
47 7 OTKpbITHE PATHOAKTUBHOCTH. 0., 3, Y — H3IIy4CHHUS.
48 8 3aKOH paJMO0aKTUBHOTO pacmnaja.
49 9 PannoaktuBHbBIE IpEBpaILCHMUS.
50 10 |M3oTombl U UX UCTIONB30BAHUE.
51 11 OTkpbITHE HEUTPOHA.
52 12 |HMckyccTBEHHOE MIPEBPALLIEHUE AaTOMHBIX SAEP.
53 13 | Crpoenue aroMHOrO spa. SaepHble CUIIbL.
54 14 |DHeprus cBsi3u aTOMHBIX SJIEP.
55 15 | SlmepHbie peakiumu.
56 16 Jlenenue siaep ypana.
57 17  |LlenHble saepHbIE peaKIUHU.
58 18 | SAnepHslil peakTop.
59 19 | Pemenue 3ama4 Ha 3aKOHBI GU3HUKH sAIpa.
60 20 | TepmosiiepHbIE pEAKIIUH.
61 21  |IlpumeHeHHE A1E€pHON DPHEPTHH.
62 22 |TlonydeHue paiOaKTUBHBIX U30TOMOB U UX IPUMEHEHNE
63 23 | buonoruyeckoe IeHCTBUE PaJUOAKTUBHBIX M3JIyYEHUH.
64 24 DneMeHTapHbIe YaCTUIIbl. AHTHYACTHUIIBI.
65 25 [TonrotoBka k KP. Perenne 3aau Ha 3aKOHBI (PU3UKHU ]Ipa.
66 26 KP Ne3 o Teme «ATOM ¥ aTOMHOE SITIPO».
67 27 | 3auet Ne3 «ATOM M aTOMHOE SIPOY.
68 28 | IloBTopHTEnbHO-0000MaOMmN YpoK «PU3NKa BOKPYT HACH.




